PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-097486 
(43)Date of publication of application : 02.04.2002 



C10M1 69/04 
C10H1 05/36 
C10M1 05/38 
C10yi29/18 
CI ONI 29/66 
CI OKI 29/70 
C10M1 37/02 
C10H1 37/04 
C10N1 37/08 
CI 0111 37/10 
// CI ON 30:00 
C10N 30:08 
C10N 40:30 



(21 Application number : 2000-292630 (71 Applicant : NIPPON MITSUBISHI OIL CORP 

(22)Date of filing : 26.09.2000 (72)Inventor : SHIMOMURA YUJI 

TAGAWA KAZUO 
TAKIGAWA KATSUYA 



(54) REFRIGERATING MACHINE OIL COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a refrigerating machine oil composition which sufficiently 
meets all required performances such as lubricity, heat/hydrolysis stability, refrigerant 
compatibility, and electrically insulating properties well in balance when used together with a 
hydrofluorocarbon(HFC) refrigerant or a natural refrigerant such as carbon dioxide and a 
hydrocarbon, and enables the improvement of the efficiency of a refrigerating system and the 
high reliability maintenance. 

SOLUTION: This refrigerating machine oil composition is obtained by adding a 
phosphorothionate compound to a base oil containing an alicyclic polycarboxylic ester 
compound. 
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3. 5. 5- i~V*1-)l>'s*-VS->\,m<»ft®8m7)\' 

[0 0 4 4] ±fB©^fiE»<!:7 7 ;Uzi-;l/^» < t*)l^T 
XX^;KbS£S*?75tu^U T'/Pa-^UfiEirlt. KfiE 
^1^Mlc«LT®^1. 0-1. 5ii % »$L<t± 
1. 0 5~1. 2SS)ll''5tl5. 

[0 0 4 5] Sfcv ±IB®^»SIf7';UD-;UfiE5T©ft 

te'Jtt. S^l^^ofiffi^m-yi/xxx^sif/x 
X^/l/^ffitNT. xX7 1 ;^!2g^E^S^<J:y*^^^:6^ 
[0 0 4 6] ilBOXX^WbSJStCfct^Til 

31 ; y- h U UTfrziir-s h% * U SA7;lo*S/ K§ 
co-FWJgtmig h;ux>x;u*>^ y^>x 



(7) 



¥$m2 002-97486 



xT^ubMJgsrt&isii, «xif, smT-ass 

fltf^&tfy'Jlo-JUS&OttBlwftLT* 0. 1~1 

[0 0 4 7] gffc. ±lHOlXx;Kb5JS(Cfctt5SSS 
iagtLTtil 5 0-2 3 0°C6^^S"tU iiSg3~3 
O^T-SlSli^-r^o *LT, xx^/WbEJS&T 

fwt^a [i] £#£c<t#T*#3 0 

[0 0 4 8] :*lc. *^^6^Bi^iC^ffiA;u<jC> 

[11] K^rianB-r*. 

[0 0 4 9] *%m\zfrfr%it£M [II] (Cfc^TKfiE 

^tLTffl^sns (a) mmx,2>mt»i>#>m5ut : z 

OSSMttrb-Tf*. SgJl5£3I<!:-2 »M±©*;U*^;I/ - 
^^^©^{tt^toT^^S (a) ttm?& o * 

©<l^©±IStt!ttltSyS3-n&tN6\ L < it 4 fllX 
TT'£»X J:y#3:L<tt:3<!lXTT'a5t»* it.j?SL 

< it 2<iT^«» t}>\s$*->imcmm&Bii&±mzm 

[0 0 5 0] 3:7c. *»^tC6^«fb^% (a) jtMW 
£*;U#*5/jl/3<D5S^&<<!:fe2<Ili. Bg3l3£2Ui 

65. Ba^±®Sl*£IBS-r&ttilEK?(ce&Lfc 

[0051] 4cinBicirfr«4bM (a) tfiiJisc^i 

^JS?^^r**;b#*->;US©ffiiRi<rc i si*; t 
ransft©l^T'£oTt,J:L\ $fc. c i s#X 

lit r a n s#**a?H^Tt*<, wtoa*** 
©«ja*sttc i s««f*L<. ift • ttfckttfgsste 

tjS»tt©K&£^5fi*fr5l±t r a n sfttfffSL 
t\ Sffc, cisftitran s{*£©g#%*Jil/>* 

?(D%;l'Jti*&£L<(*2 0/80-80/2 
0, «fcy$?£L<te2 5/7 5~7 5/2 5. 3"StC$? 
$L<tt3 0/7 0~7 0/3 0t'65, cis#tt 
ran s*£©€jUJt#SIG4>SHrt?£3&« <fc UJB 

i/romtt «fe y KtMft • ira*»»ssttt*siiir*c 



[0 0 5 2] ^m^frSnKMA/^Vlj: L 
Tit. ->^ay»;U»>#y*;u<t?>K» 5/?a7»/l/*> 
<Ky*;u#>M#©3-5v tijuttfivmoyp^ t«b 
2 IIBtf KI33a±0>£t^(cM& LfcttKB?£Sfe Lfc 

1. 2-->^P^t»->v ? *;l/<K>^ 4-y^O'\+ 

■fe>-i. 2-ittuW>M. 1 ->^a-\*tv- 
1. 2-5?Art/;J?V&> l-*sQw\ 
*-y-v^A;l/?f?>K» 4-y^;b- 1 . 2-->^a^=£ 

1. 2-5tojlrtt>fe 4-^^;U-4-- s^^a^-b 

>- 1 , 2-~jt)>i,x>m, 1, 2, 4-->^p/\+-y- 
vhyA/i/dOtt* 1, 2. 4. s-3/^o/\*-y>^ 

SC^fiiA;U7l?>»xxxiHb^te©«SXttjaiSSftafeft 

Sit, 1. 2-: f s9a'\*V>9tnU*>Wt> 3-*^ 
;U-1. 2— ^^n^-y-v^yl/^vKv 4-*^;U 
-1. 2-: ! s?n'\*y>&i3i\,#>wt s 1. 2. 4- 
•^a^>hu*;i/?ic>t, i. 2. 5— 

t^ea^sii, 4-v"?p'\*-fe>- 1 , 2 

4-y?;U-l. 2-->^P^\+t»->v?*;U^> 
& 3-p<^;U-4— >^p^\+-fe>- 1 , 2-5?2j;U 
4-^^;U-4-->->p^\*-tr>- 1 . 2- -J 

[00 53] *9SB(Cfrfr«4bdtt (a) It. BE 

SC^fii»;U#>®©KRafcfetNT«SS*nfe'fb^i«ll©K 

[0054] cne. ttra$flK)ju#>w&zre-4>R 
a#©gii]&a£icit!isics!ii?gtt&<. fflt©3K*T»s 

♦ift«.©»«fflRrtB?**. ft*«lclt^J^.lf % 4— > 
•^P'vMry-l. 2-S^5b/U^>lB4. 7f-^x>t 
vU'fVWfeMb&^v 'O-BVMB** 1 OO'CT'5 

[0055] stz. 44m(cMr«1bM [n] icfet^ 

(b) It, *M»^2fflJ-X±WrSCi^gT*65o 
cro<fe5^b^%l (b) tLTltv mXIS. ^<ffiy*;l/P 
— ;k fffi7i/-;k ^ffi7 7 5/7';up— iUSifcn 

oe»»;U#>Kic«t y xx^iWbS-tifcft^fe^iPP 
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tfsti* out. Tmm*2®vL±m?&i&too>wm 
tt^»T<b^s (b) turn?*) o cnsfflcfr- 

[0 0 5 6] *§gBJ3fcfrfr*fl;£% [II] frtS^T&m 
lC«li**l*£ffi3 , ;l/:3-/W*» »SL<l*gjjii&2~ 

i o. < fcy»^L<ti2~8©t.©x s £y. ^-ros*?^ 

;k 1. i. 4 

;k ?'J-fey>. **^>?;U^'J3-;k h'jy^P 
-/Ux$y N h'jy^n-vl/^P/O. hyy^p-zu 
^^X^O^XUX'JI — /k 1. 3. 5-^>^ 

>h'J*-;k y;Utl — ;k yjn*£>» -fvvjl//? 
T^fcTl — ;k +->'J h-;k ^?>- l — /k 

-Xv /Uv^h-x. y*;u-?;up->h\ MtffcctiS 
©gWjx-^/Wb^fi^fsn*. 

[O 0 5 7] g:7c. *§PJ3Kfrfr£fb-&%) til] KfcU 
1±KIK&2~1 o. <fcy#£L<l±i=ggtSt2~8©^li 

gti#£L<l*2~1 OT-S'J. *U»$L<t±2~5 

fcLTfcfc* fttttflfclieijjitf. 5>lf kv^'Ja-ik 
h y ifkv^'ja-)k t- F- 7i? U-y-^y p— ;k 
^>^x?u>-jfuu-;k -yypfcfuy?" yu-;k 
hU7Ptfb>^'Jp-;k 5 1 h^ypfcTuy^yzi- 
;k ^y$7pfcTuyy-yp-;k ^fl/>y'J3- 
;k h'J7?U>^U3-ik fh77fkv^'Ja- 
;k ^$7fU>^'J3-/k -y?"y-fey>. J-U^ 
U -fe 'J V. 5 1 h^'J-b'Jy, •^>^->" l J-b i ;>. ->* 

(*:*-^y*;i/y"'jp-;U) , mj (iM-^y^/k^y 
P-Jb) , Th7 (*^>^u^'Jp-;u) , 

OM-^y^/l/^yp-.M/) . -y (Mjy?p-;kx£ 
y) s h'J (KU^?p-;kx^» s fh? (MJy- 
?p-;kx-s?» . ^y-s» (h'J^?p-;Ux^» , 
-y (K'J^?p-;l/ypyC» . HJ (HJ*?p-;u 
7p/<y) . rh7 (hyy^p-zuyp/'Cy) , ^y 
£ (hU^P-yUT'P/O) s 5? (MJ*?n— 
*y) % MJ (h'J^?P-Jkr^» » fh7 (KU 
y?n-;k7*y) . -^y* (h'J^?p-;l/^ 



[0 0 5 8] *§gBJ3fcfrfr5<b^!a [II] tcfct^TT'/U 
p-;l/fiE»0-5S©-77i:LT^i-ti*<b^!te (b) 
i±. taaroiiy-^ro^aiPfiifts^k^y^ci^Tx 

X?;Wb*ftfc§§£trr'SoTfc<fcL\ > C©=fc-5&SI^ 

IS^a^tcfci*TfBsn**ifc<b^tt©WBx;*T-;U 
X«yp fcf^>^xx^;i/i)Wi®^^*tL?» 0 
[0 0 5 9] ZTc. *mmfcfr&2>it^® [II] fcfcl^ 

(c) (iiiiw^a^-r^cti^^T-sso ci© 
<fc-5Sfb^% (c) tLTfiv — (ffiy*;up-;k —fly 
i/-ik — B75y7A3-/k MlflcctlS©*^ 
Sfl«BK«ofi»»ji/?If >»K J: y xx^;Kt*tifc<b 
£*«MIHfStiS (JSTR ^ttfc^ttTfb^ 

(c) <bS£«rr*) o 

[0 0 6 0] cne^^T't,. K^S3~1 8<7>iEi»tt 
-<D-11y 7 ;UP-/k-Se*a 3 ~-1-8 ©^iSMtttD-fiffiT' 
;UP-iUXt±^S5~1 0<3D— ffi->-^Py';UP-;U^ 

Tt±x **«ici±, a®ttxi±»K»tto7p/ty-^ 

(n-ypy^-ik 1 -*?;kx$ry-;Wr£# 

;k i -y^b^p/V-yk 2-^?;k7'p/\V-;b 
. BMttXti^iS^ttO^^^y-^ (n- 
^>^y-;k i-^?;u^y-;k 2-y?;u^ 
y-;k 3-^?iU^^y-;l/^^tr) . BSSttXti 

ftmwmo^vs-iit (n-^\+-y-y-;k i-^? 
;i/^y^y-;k 2-^?;u^>^y-;k 3-y?;b 
^y^y-;u^«^fc) . iiigttxti^ismttO'N^^ 
y-;b (n-'s^y-jk i -y?;l/^#-9-y-;k 
2-y?7^*iry-;k 3-y?;u^\+-9-y-;k 4 
-y?;l^s*-9-y-;k s-y^ii/^+^y-zk 2. 

4— yy?;u^>^y-;^^tr) . fiSSttxii#«£ 
mtto*<7^y-;u (n-^-y^y-;k 2-x^;u^ 
**ty-;k i -y*;U'V7$y-;k 2-y5 L ;^'\7 , 
^y-;u^^c») » H0ttxt±»iisai«<!!)y^y-;i/ 

(n-y^-y-;k 1 -y?;u?»-^^y-;k 3, 5, 

5- hyy-?/i/'\*+>-y-/k i- (2-y?;uype 
;U) -3-y?;u^^y-^s^tr) s mmvsiltft 
timViCbTtJS-fr (n-x*y-;k iso-rA/ 

(n-9>5=j!jy-iMf**tr) s mmisi.\tfttim&. 

<D YTtiJ-fr (n - K5r*y-ik i s o - KxA/ 

-;u§^^fe) s a^ttxti^fflttcDhyx^y- 

;k |gttXB»KS«Crh7f*/-Jl/ (n— Tb 

^tJjs-iw i so-f h7f*y-;uistt-) , 
s^ttxtt^igtt©'<> * xtd y -;k 

ffiH«C\t^f*y-;b (n-'\++J-7 r *y-/k i 
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[0 0 6 1] {b£% (c) t LTlt 1 «0Mb£- 

If (c-l I) ««R6-1 8<0«aSfll1ii7iU3-iU 
*6a*»frSatfA**ft< <t*, 1 gCDHBiv'Jl/P- 
;Mr64:«aHMb*JB^ Stiff «fc y »* LL>„ 
[0 0 6 2] 5:33. ±13 (c-l) a&(D7iU3—jU1 

fc. ±is (c- i i) f$,tooy7t\,u-ii/ima>3**m^ 

[0063] ±s (c-i) m^aiTi^-Mt. mm 
an ~54>mhki flrcwa-ju-esy, jifmtcttM 

, MtXtt 1 ~ 5 ©S^tt©7 , ;l/3-;UXliffi«S 3 
-satt^ttOT^Up-^tf^tfeft, <ty*<*wie 
ttffilXtf* **/-;k i*y-/k n-7n/V- 
Jk n ;k n -^\>£/— ;k iso-^P 
/\V-;k iso-7$/-Jk sec-7$/-lk 

s&-nn*##£Stt<&RjS[4i>s, K«a3~5©z 

S»tt£©ffi££^5il£fr5«:n-'7£>'-;k n _ 

s o-7£/-;k i s o-"?>^/-;U§<D^^tt 
ZM/P-zUiWi: Ll\ 

[0 0 6 4] — ±IB (c-l I) JfcttflDy'/l/P-jU 
l±^R6~1 SOBiBSSllfiiZil/P-^T-Syv A<* 
tt(Cl*«;ttf, g*g|&6~1 8©SSgtt©7';UP-;UX 

y—lW n-tVZS-tW n-S-fS—iW n-xA 
s—iw n-o^my-jw n-Kx*y-;k n- 
rh5f*/-;k n-A+^f*/-^ n 
=rti/-)W i so-^/-;k 2-*?lW\*y 
y-/k 1 -/■ : f-)\,'\f J *s— ;k 2-^^i^\^y 
-7k i so-^/-Jk 2-l^;t/'\*-9-y- 



;k 2-*-57£/-,/k i so-^$/-ik 3. 
5, 5- HJ*9 L il/'V*-9V-/k iso-fi/- 
7k i s o-rh77*/- ;k i s o-^+^x^y 
-7k i so-*^$f*y-;k 2. 6-5?*?;k- 

Jgffi5H4<Dg^6K«i!f6~1 2fl>7;UP-;Utf»£ 
L<k KfftR7~9©Z;UP-/Uff<i:y$?3:Ll\ * 

n-/\^y-;k n-:j-?*y-;k n-S+y- 
;k n-7 r */-;U^©il®tty»7l/P-;l/3{?J?$L<, 

5l±i so-^/-/k 2-xx;U'\*-9V-;k 
3. 5, S-h t J**>\s'\*-VS-}\,W<DMmVO']U 
P-;l/tf#$Ll\, Sfc. seig&tf i 8«JS^.57';bP 

[0 0 6 5] ±IS (c-l) f$ftt (c-l I) fiEttfc 
(NmM f -(c« I ) JS&fc-tc —I I )-&#£© 

SflHRHCfc^CtfrSI : 9 9-99 : 1 

frSli. ±E©Jtli6 0:40 — 99:1 <Dmmiz£>2> 
e: L<k 7 0 : 3 0 — 9 9 : 1 ©SHlcS^c 

<ttf«fcy»*L<, 8 0 : 2 o~9 9 : 1 ©gffltcfes 

StfjI^££ t fcy»f!T*iij&fr5l±. ±IE<Difcli1 : 
9 9-6 0 : 4 0©^Ht::SSC<i:fiW$L<. 1 : 9 
9-5 0 : 5 0<D®Htc^*2lc:i?«fcy»^ L<v 1 : 
9 9-4 0 : 6 0©®HlC$5C ttPgtff^ 
[0 0 6 6] *aWlC6 x A v *<b'&ift [II] tCfc^TT;!/ 

p-;uj£tt<b LTffi^J A^.fb^-%) (c) tt. 7kmm& 
t>. C<D<t5^il©<*tLTl4x ±1B-H17 , ;l/P-;K3!> 

mmizn^Tmmzfttcit&yBcowmjLXTiw 7nt: 

[0 0 6 7] *f§IJI!fcfr#*fl;£«KB [II] Kfe 

^T«v fbd» (a) » (b) Slf (c) i:LT> TIB 
<b^% (a' ) „ (b' ) (c' ) : 

(a' ) 1. 2-->^P'\*-<t>v?*;U#>^ 4— > 
-?P^\+-b>- 1 , 2-i?*;U<K>^Mmc-?-*l5<3D^ 
XT-xVUSimMP-yXbtosb^S^^SfcfcUil 
«tl*1ffl, (b' ) X^U>^UP-;k yPbfU> 
^fya-ik ^U>-yyp— ;k ^'J-b'Jk 
>^U^'jp-;k 5?ifl/>^'J3-;k v^Ptfb 
><fyp-;k -^^u>^yp-;k 5nry*y>, 
• -^t^y^k^'jj-jk afii/tu^-necoxxxyKb 

^6feSgfJ:yStfA^ia. (c' ) n-^ 
y— Vk n -*<~S$S—)W n-s\*VS—)W n-^\ 
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rftS-lW iso-??/-;k iso-^/- 
Ik iso-^1t/-/k i so-A7?/-;k 2 
-i^;l"\*+J-y-;k 3, 5. 5- h'j^^/u^-y- 
y-lk n--7Z/-t\,tn-'\**t;-)\>£0> : &^J' 
ll/U-lk n-^y-;l/tn-'sy^y-;Ui:<DS-& 
7»ll/3-lk n-:/£/-;l/i:n-;j-*$/-/l/£<Z)S 
67/U3-/k n -7^y-;b<h n -STS-lltO^. 
•&7 7 ;U=l-;k n - ^/-Jbt n - f Ay-;l/<!:0S 
^Ika-lk n-7Z/-)lt i s o-'vfr+J-y-ll/ 
t^-g^llo-lk n-7$y-ll/£: i s o-^y? 
y-ll/iKDS^IlO-lk n-^/-M2-if 
ik\*+>-y-iUi:©g^7'ii/:3-ik n-^y-;ui 
3. 5. 5-Hjy? L ;U'\=£-*y-/u<h©g^7 , no- 

ik i so-^/-/l/i:n-^/-jbi:<!)I^7 
;l/3-/k i s o--?&S-)l>£ n-^-fZS-frtO) 
£^7llO-lk i so-7$/-/^n-^/- 
/U<t®^S7M/=l-Jk iso-^/-/btn-yt 

-V— lUtog^ii/s— ik i so-w- iu£-n- 

y-ll/i: 7-lUzi -Ik i s o-^y-lUt 
i s o-'\+-9-y-;Ui:©-S^y';l/=l-;k iso-7 
^y-;U<t i s o-\^/-Jl/<!:<Dl^7Jl/3-Jk 
i s o-^/-;^2-if ;l//\+^/-;k>fl)I^ 
y»;l/3-;k i so-^/-;l/i:3, 5. 5-HJy' 

;U<tn-'\+t»-y— fotVyg&T)^— ik n-"0£ 
y — n -s\7$ /—)[?£(DM1k7lUZ}—lU. n 
>2y-/l/<h n -tf-J^y-ll/tOg'&T'll/n-lk n 

-^v^y-;i/t n -y ^y-iutros^zii/zi-ik 
n-'O^y-JU.t n -x^y-;u<hcDg-&7';uzi- 
lk n-'O^y-ll/t i s o-^\*+ty-;u<h©s-& 
T^l/a— Ik n— "C>*y— |Ut i s o-^^y— 11/ 
fcflDS'feT'/IO— /k n -^>^/-ll/i2-If/K 
*+ty-|Ut^-^7'lUzi-lk n-'O^y-lUt 

3. 5, 5-hyy^iu^^y-iu<b©-g£-7'ii/=i- 

Ik i s o-'O^y-lbtn-^-ty-ll/t^g^ 
ZlUa-lk i s o-^vV^y-lUtn-'v^y-lU 
fctiBft^/lO-zk i s o-^V^y-lUt n-*-? 
^y— lUctOS^T'll/n-lk i s o-^>^y— ll/t 
n-y^y-lUtOg^T'lU^— Ik i s o-^/ 
-lUt n -x*y-lU<t©-^7'lL/a-lk iso-'v 
>^y-lUt i s o-^-9-y-lUt ©3^711/3- 
Ik i s o— ^>£y— lUi: i s o -s\Zf$S — )\s£0) 
SaT'lUri— Ik i so-0^/-Jl/t2-lf;K 

*vs-)\,k<z>}g.-£7iu=\-)W i s o y-;b 
£3. 5. 5- h , jy5 1 lU^-9-y-ll/i:W3^7 , iUzi 
-Ik ffimc*ft6©X3.^iMb%frSJ&£i¥<J: y gtf 
ft* 1 8. £$S*-&:b-fe!:TfflC^ C £ tf^KS? $ Ll\ 

[0 0 6 8] ±IE<ZMb^%l (a) ~ (c) ^fflt^TXX 
^iWbSf55?T;5KlgU T'lLo-it/T-fc^-fb^* 



(b) tit^Vl (c) LTl±. (a) fig^SC 

^i*ll/<J?V^5tMi^-©S7k%l1 IMSKttLTilSg 
1. 0-1. SSI. !U$L<tt1. 05-1. 2ii 

[0 0 6 9] $fcs <b^t& (b) (c) £0)* 

<bi^T*^5<®|p)KSSCi:3b x 6 1 : 99-99 : 1 am 
Hlc^c Ll\ *B3&tt*j:ynftr 
MUcSli. ±IE©ibt±l : 9 9~8 0 : 2 0©® a 
tC&5CfcjbMt?£L<. s:95-70:3 0©glic 
££C<hff<fcy$J$L<. 10:90~60:40©S 

[0 0 7 0] *3£fU§fcfrfr3<b^> til] T-S5BS^SC 
^ffi^ll/^VKiX^ll/fb^li. (a) omWit 
(b) SI? (c) ©T'llO-ll/JStttfcSgainLfctfo 

<bi4i«0#^TX«*^iTT-tlD^L^6^. iXrJl/ 

-<fb-r5ctuu:ypsi**i«o 

[0 0 7 1] £f=, <b^& (a) t LTSSBl^SC^fflS 
*ll/?}?>'^©eSi7 , lUzi-iUxX7 i lU*fflt>5Jf^ a& 
*Wi{b^B0 (b) Xti (c) tLT^KT'llO-lkD 
K&iX^lk ^Pkf^-V^xx^lU^fflt^li^ 
te. xx^ll/^JftSfS^cfcy^^lcA^S^b^ [I 

i] zmzzt&vjmT'&z* 

[0 0 7 2] *6lCx ±fB©xXxiKbEJSl<:fc^T<£ 

x^A^wft. xxe§»#. ?2>g§an*«©ii/-r;*& 
a : h u f z^/io** h\ * y * A7;m+-> kip 
©7 , ik&y£jg£ ; a"^ hux>xh/*>il y 

c+isrofT-t.. t§6ftfc<b«4b [ii] ©tifc • io***/® 

i*. xX^tSft. **>^<*^©ikr;*&Sitfff3:L 

luiExxxiwbfis^osfflMii. ey*.if. mm? 

£^Kfi£^SU : 7 , ll/=l-lUfiE^©^»tc«LTx 0. 1 

~ i n.Mi%mmT'&z>. 

[0 0 7 3] $fc. ±!B©X^7 1 lWbSJ5^i5^^EES 
aatLTlil 50-23 0°C^J^*tL. iS^3~3 
O^T'SJSli^-TS. *LT\ xXxlHbSJS^T 

SttM«s^o!>i»s*i®jas«u:«fcy, fi@**ifcxx 

xlKb^S [II] ^#*di:A^**o 
[0 0 7 4] ±IB©XX5 i lHbEJS^fe^T. «lxlf. 
<b-&% (a) «h LT^*tl^.^lAlk1?>^fc^^ti 

^-o^#flttf#-r «aii/#* v>ii/Sfi« 2<it-s y . 
it&Vn (b) <b LT^*ft^{b^i6^-r**M«tf 
2<lT'S?.lS-&. EJS£l#W±. TIB^ (A) ~ 
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(E) : 

R2-X-R1-X-R2 (A) 
R2-X-R1-X-R1-X-R2 (B) 

[0 0 7 5] 

Ht1l 

/ R, \ 

X X (C) 

\ / 

R 1 

[0 0 7 6] 
Kb 2] 




[0 0 7 7] 

R2-X-R2 (E) 

(±iB^tp, xmt^m (a) izmmr^mm^i3)u 
$>wmmzmu Runts® (b) iz&&?&2m 

( c ) * 1 <I©*I?§S-1f T Sfb^%><D5Ig:£ 

ST) T'SSti^b^fc^-r^fcOT-fc-S. 
[0 0 7 8] ±IHiC (A) ~ (E) lCfelt^XT*a*tl 

y$?$ ll\ 

[0 0 7 9] ±iBj£ (A) ~ (E) iCfcl^TRlT-S* 
<b£* (b) <tLTffiffl*nS*^S=£2^1 

[0 0 8 0] fb^l (b) tLT2ffiy , VU=l-;U«fflU 

<DBefft&li2~1 OT'SSdttflifl: L<, 2~8T'fe 
5Ct#J:y»*Ll\ COJ^&RltLTUfc. Si* 
Wlctt«0^lf. x^uv-yyp-jk yptfU>-^U=j 

i. 4--?*> s J*—iW ^^v^l/^'J =3-;l/^© 



[0 0 8 1] £tc. it&fa (b) <!:LT2flB7 , ;U3-;l/ 
©*§^&*JH/»*i§^ R1(±KKK2~1 0 («fcy» 
£L<1*2~8) , $S£g2~1 0 (J:y8$L<tt2 
~5) Og^tt©SlT£5Ci:tffffLt\ Z.0}£o 
SRltLTtt. S>X?U><?yn 
-;k HJifUV^ij3-;k f h7XfU^'j3 
-;k "Cy^x^UV^'Ja-jk v^pfcfuv-^y p 
-Ik hU^PtfU>^U=l-;k x h^^Pfcf U>0" 

yp-jk ^^Dtfu^ya-ik s?^u>^ 
yp-;k hU7"fUV^'Ja-;k 
yp-;k ^V*^UV4fya-;k S> GWO* 
;nry no s hy (W>fj^ya-;W % 5 1 

/nry p-;U) #©<b£tifrS*&»£l&^?i:5£g*i^ 

[0 0 8 2] ±|BiS (A) ~ (E) ltfcttSR2T'ST*- 

*i.s«i±. -fb-a^Ra (c) t Lz&mt tizimm* 1 @ 

#T*<b^frS*l?S£l&^fc8ST'&*o Ricom 
- -«tM;fc-1-~3 0T-£*Z1£#$?$L<U 2~2 4^&S- 
Cttf<tySJL<, 3-1 87$5Ci:tfi6tLjf$ 
Ll\ il<DJ:5«:R2tLTtts TlWilg* T'Jl/^x 
;US. ->-?P7 , ;U*;b». 7i\>*-i\,z/<?n?)\,*-i\&> 
7"j-;l/*. TfrdHbTV-Jl&s 7 , y-;U7';l/*;l/S 

cDm^S7';u*;u*. v^pj^u^uaxti^u+ju 

[0 0 8 3] ±IBr2t-^**i*S©-5-Bs 7ju*jus 

•fc^o ^Ui3^i soT^U+yi/StL-n*. Uttttl;: 

[0 0 8 4] C*l6<D7 7 ;l/*;l/»©*T' i t. iimtt©/ 7 

a4feLh(Dt©^$?$U<. ^8fcB5§14©gj5^5Be^ 
^1 8J-XT©t©ir»$Lt\ ^mttOT 7 ;!/* 

LTit. m • iip*»<ssffi^tt©s^5^a3 

[0 0 8 5] ±fHR2T*S*tl^.S£D-5-5v 
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t LTti. ^ • ttl*#g?££t£©&jSfr SJS^Sttr 6 

frStSSSIiMrl OJMT©«fe©#»S:Lt\ 
[0 0 8 6] {fc^KD (c) <!: LT±J3 (c — I ) £U= 
(c-i I) ©Hffi7 , ;U=i-,il/©g-&7 7 ;Hi-/l/:£{gJi 

-rst§^ ien^ft^t (a) ~ (E) fci>tt*R2 

©5-6 (c-l) ^»{c^3Rr«^l/*;U»±K«Sl1 

~ 5 oiTiv4r>vmv& y v » • lftdgNgsettoaAfr 

SSf $ L < ~ 5 ©7^l/*;l/ST*£*o 

[0 0 8 7] (c — I ) fiEttK&SRTSBtifi&l ~5© 
T)l/^rl\/Mii LTH iSg|»©fc©T*£oTfc#i!£fgtt 

fetetComtLt^oWlsSfrZlt i so-7f/H, i s 
[0 0 8 8] ffcfc. ±fBi£ (A) ~ (E) Jcfc^5R2 

©5-6. (c- i i ) fS.tHcm&TZT'fri-imitmm 

St6~i 8©7;i/*;u»T'££ii\ i§;§14©fl.£frSt± 

^S6~1 2©Z;l,*;Ug#$J3:L<, KfS7~9 
©7 7 ;l/*>l/gff<fcyj!y3:Lt\ g&tgfc6~1 8(07)1* 
imtLZit. Eittt©t>©T'£oTfc#*^tt©fc© 
T-SoTtlU^ il»te©fij£frSU:iESa:K:r;U*;l, 

®tt7';U*/l/»i?^^n»$ KXfttfl 
[0 0 8 9] &tc. (c-l I ) ^tcSjR-r^^Sfc 

6-i s<z>7)i,*)i>mtLTit. m&mtzitmz.i£. m 
^y^nu, mmwutftmrnvtcD* mmvt 

ft, afSttXliiJ-ig^^O^Vxi/yl/^ BiittXtett 
ttiitt© Fv^US, Siti^itfttlitt© K 'J t=->;U 
ft. iESIttXlitt^tf©^ h77->;H, smttXli 



wi&frzit i s o-^ynism. 2 -x^/ua^^u 

ft. 3. 5, 5-hy*?yl/'\*->/US##3: Ll^„ 

[0 0 9 0] *61C. to&m (c) tLT (c — I ) BE 
#©7Jl/P-rt/&tf (c-l I) f&ft<D7}\,=l-}\,*m 

v*mtt* ±isa (a) , (b) . (E) z-mzt\z<t 

7Jl/*Jl/*<D-«# (c - I ) fig^fiJRrsST'S 

y. flfe&# (c-i i) d^Hcasfc-r^ftT-s^xx^ 
;k 

© IB— &?*(C8&r«2O0>— iS3CR2T-S*n« 
i^f;Htf*lc (c-l) fiE»lca*-r*«T-S«x 
T^Ut. H-»?+H:#St5 2 0C5- fiSCR2T-a 

mzjLXTivm&mz (c-i i) j&#Kf&3rr*» 
[oo9i] *^tc6^«<b^a [ii] ta,»m 

±iB®~®©5 -5©l^*l©^«©fc©fc^BjtgT*2& 
!& • M*#(gSS14©aMifr6, <X>Xli<3>T*££ 

[0092] $fc. ocomsicts^z. Q>t<2>t<o^m 

i%ttJtT-S5Cctf»$L<. 1 OM&Vo&LLT'&Z 

ic«t y l < , 20 ju%jx±-pfts s: t tfwictf* 

[0 0 9 3] *SIC. ±IHiC (A) . (B) v (E)(7) 
R2©3"6v (c- I ) ^©7 7 ;UP-;UcS5fe-r*R2 
<h (c-l I) f&ftO7)\,3-)\,lZ&S&?Z>R2£0)i£ 

(^;Wt) lt49(c«yiB«n«tieDTUft^^ SStt, 

-t+5Cltij«T*#5<llRllca6^c;c:6^5 1 : 9 9~9 9 : 

i©eBicafesct^»sLu\ *6ic^fc. >$mm7% 

&*&VWm-Z>m&&<=,tt.. ±IH©Jttti6 0 : 4 0~ 
99:i«raca5SCciW«L<, 70:3 0~9 

9 : 1 ©®Hl::fe«c:c:fi5J;y»* L<, 80:20~ 
9 9 : 1 ©eHlcfe5C<!:6^5t.5f$Lt^ Si- 

im*5M»fi£ttaifaaitt* <fc y mm- *«a»6 

±S©Jtt±1 : 9 9~6 0 : 4 0©@Hlc2S5c:ti?» 
$L<> 1 : 9 9~5 o : 5 0V>mm\z&%>z.£ft&y 

»tL<v i : 9 9~4 o : 6 oommiz&z>z.t3m 

[0 0 9 4] 4:»fficiNEr*lb«4k [M] tfel^Ttt, 

±IB©xx7 ; ;^^bg^5^^fct^T^6n«^b^latf±e^c 

(A) ~ (E) T*S*ft£<6>©T-££ii^ ±ESt 

(a) ~ (d) T«*ti*fl:*»a>d'6©ia*jia*-p 
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Bt^TfcJ:^ ±IBiC (A) ~ (E) TS*n*<b#ft 
*^tc6^Sfk-&% [II] ff, ±IB^ (A) ~ (D) 

T'5*n«<k^©-5-6tD^-rnt»^$-r±iBsc (e) 

[0 0 9 5] £7=. *5i^lu^6^{b^ [II] ±fS_tfB 
SC (A) ~ (E) T'S*4l?.<b^©-5-6©2aiX±<D 

©M5>x, &tfisat©L^r*©£frs. s*tt£s 
l\ 

(A) : 0~1 0 Omo I %, $J£ L<t±1 ~9 9mo 
l%v L<1*5~9 5mo I % 

(B) : 0~1 0 Omo I Sf$L<li1 —9 Omo 
I %, *SK$?£L<li2~8 Omo l% 

—(C) : 0 — 1 00mo l-HfSL<tt-1~99mo 
l%. *SK$?3:L<t±5~9 5mo I % 

(D) : 0~1 OOmo 1%. »$L<«1~90mo 
l%. L<t±2~8 Omo I % 

(E) : 0~9 Omo I % s !fSL<a 1 ~8 Omo I 
%. 3-5tC»SL<tt5~7 5mo I %„ 

[0 0 9 6] £2b\ tCT-li, ^E»«k LT±IBfb^ 
(a) , 7';H]-;l'Sc»<i:LT±iB{b^ (b) » 
(c) **ti*nffl^fcxXy/WbEl6lco^TUMIU 
fctf* *SMifcfrfr*fl;#lti [II] *©#?<tJfcfe 
W*B«»0«BfcB«±IBfl:$» (a) fcS3fc-r*t,©T' 
fey, 7^3-;W85W)«Bi»±IBft*lfc (b) Slf/ 

xi± (c) ics**-**©?**^* ^©set^^tt 

±f B©xx xi 1/ftEJSK <fc SASHcftM&ftS fc© T'tt 

^t>» ^S3S©s^iz:i8i»rseaKs?ic2ffii 

IBfb^I (b) Slf (c) ©3»no-;Ufc, <DxXx7l/ 
fbSEStcJ: ysSfii^ii»;l/^>»xxx;Wb^%* 

*^snfias fek-saas) ^acttct-sT. iw© 
liS3S^ffi»;u^yexxx;ufb'&%*msct<f rTSE 

[0 0 9 7] SJfc. C<0«fc-5tCLT#6tl«<b^ [I 
I] fcfet^Tlt. K3SeC3l±a>]KXiK?(cliHbdcXS& 

[0 0 9 8] JiLh, *%H(c&fr«B95£$fli2iJL':£;' 
HXriWb^lt LT*Rg&{b£%l [ I ] SlKb^tSs 
[II] fc-3U»TBW!Lfctf» 



fcttSIES^ffiAJl/tf^KxXxJl/fl:^ (ff*L< 
ti±3©<b^!tei [i] Stf/Xtt-fb^to) [II] ) a>^m 
Sic left)® (* 4 1> i>\ *#>U7t 

; Hb^%©*rr «@nfc#ai4ti«- * y 3 1£ t&? z. <t # 
±s*r % c t tf» s l < , 10 muLbnt * c 

K<fc y » $ L < , 5 0 J«%JliLh««r* c <t gfe» 

[0 0 9 9] Sfc, *9BH©*Xtt3ttUHhfc£^T. 
6^SBg3SSC^<lZjJU<P>^x7.7 : ;Kb-&%lli±fc5S 
•»£ LTJll*StiS. *5glB©Jfc3&«jfc$lJ®ft©g>a£ 
LTtt. ISSa^fiEAil/^ffixXxiWb^ft©**^ 

S^iA^-IOSlXT/Wt^tt^lX^ik #y 
$ryp-;k 'f'Jtf-jn-f/k *h>, *'J7iz 
in— y;k i"Ja-x #U->p*+*-x A— 

[0 10 0] CCi^l^^tft^ift^ 
6. ff&ab^©6l±£ 7%W.®2b0>f& • iJfckiMgfiiettt© 

fb^ifeii oofifiasic5ifLT> *tuuHo>mm%'£mT 
z&mxaf 1 5 0 wmmiTT'&z z. t l < , 1 

0 OSMgPWTT'SSCttPcfcySfS Lt\ 

[0101] *^©?&^a-affl*%ji. ±iB8gJi5£^ 

h^b#%l*B3#LT** i fe©T > JB*. J-X 

[0 10 2] *aWJC4i^S7*X7*Px**-hfl: 
^45DtLT(±. TIB-ISSC (2) 
(R30) 3 P = S (2) 

ec*v r 3i±sma i ~ 3 o <omit&mms.i±*mwi. 

<> •dL^T©R3tfzk^il ; ?-T*fe*li^^<o ) T* 

[0 10 3] ±IB-flg^; (2) Kfe-tf^RBli, stXBl 
1~3 0©gMb*^»Xtt*^?*^-riP. R314K 
«Sl~2 4©iS^ttXli»ilSm«©7 , ;U*^». 
S 2 ~ 2 4 ©iim«Xtt«'<SI«tt©7 , /U'TX;l/» % 
a 5 ~ 1 3 ©->^ P T)\,*)\rWZl\t.7h*cl\,-/'> P 
*;USv K^!6~1 8©5 , y-iUSXt4y*;l/*;l/y , y 

-/uSv KfS7~i 9©7 7 y-;i/7 , /i/+/us#©^-r > 

[0 10 4] R3£LT0$ U^KfitS 1~2 4©™ 
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>rv7Ptr;us. n-^yus, -fv^/PS. s 
e c t e r t -7^;US. msittxiitfe 

©*-7^i>gx is^ttx^ig^itto/ - mmvt 
5F->;us, mmvsutft®mvte>'<>* ^-yum, mm 

[0 10 5] Sfcx R3<hLT$?£L^ieifia2~2 4 

x-tr-;u*s mmvsLitimmvtco'Czj-b-iim. mm 

[0 10 6] R3<tLT#$L^gefti&5~1 
3<D>'^ PT^U+yUSt LTlix ->-?a^>^;l/S, -> 

fcx R3tLT»$Lt^MS(S~1 3<7)y*;U*;U>'^ 
□ y^U+Zl/atLTlis ^^;l/v"?P^>^;U8 (£T 
cDB&gtt(*£-&tr) . *J*T)l>>>?n*L> ! ?ji,m (£ 
T©gglSt£#:&^t;) s x^7U->-fp^>^/l/S (£ 
T©^S14{**^i,-) . WmV3Z.l±#®m&Ozrn£ 
/|/->?P^>^;U» (£TCDg&Jl14tt*#€r) . 
;k* p^>*;U* (^TtDM&g&tt*^ 
t») , h'J^^;u->-i7p^>^;u» (£T<DB»St£tt 
£^fc) x yx?jU->?E3'<>?jUS (^TtDBSSMft 
<*£^tr) x x^;Ui/^^;Uv/^p^>^-;U» (-£T<0 

B&si±#£^tj) . mmmiitKmmvito-fo&i,* 

^;U->^P^>^;US (£T<3fi&g14fl:;£^tr) x S 



(±T©n«MS«^#tr) x v- asmvsii&it$m 

»©) 7p P^V^;U« (^TOB&S&tt* 

#t») . iI«ttXli»iig^«©^pf;ux^;l/^^;l/-> 
<7P^>^;PS (£T©B&g£#£#t?) . 
?n^*r>si\,m (£TcT>BJ£S1f«:£#tr) . 
v"?p^\+->;l/S (£Tc7>gj£gt£{*£^t») . x^;u 
->?P^*->;U* (£T<Dfi&gtt(*£^tr) x KSItt 
Xti#^»©:?pe/l/->^P'\*->/l'» 
m&&Z:^ts) . x^;^^;l/->^p^v/;U» (£T 

(^T©MSIMS^^-&tr) . v'x^l/v"? p^\+->;l/ 
S (±T©S^S1±<*«#fe) x x^Uv^/Uv^p 

H6^tt©ypfcf/M^;U->^P's*v';l/* (£T£>B& 
S14#^^tr) , ill8ttXlt»K^tt©ypt;;Ux^y|/ 
i/^p-M^US (^TOM^Stttt^^t?) , s?- 

— (*-T<o«imtti***t?) -<•• mmvsutfttmv&zf 

P^l/X^;l/^^;U->^p^->;US (±T©S^S14 
tt^^fe) v *^;l/->?P'\73^l/a (^T©B^S14 
(**^t>) x ^^l/S/^P^^^US (#TOS»S 
14»*^t?) x x^;U->^p>s^;ua (^T©BMS 
e#*#t») x iSfflttXtt^iigx^ttto^pfcfyl/^^P^ 
(^T©S^S14i*^t») x x^i/*^/i,«;/ 
^p^\^;bS (±Tt7)S^S14tt*^tJ) x hU^^ 
;l/->*p/sy^;US (^T©S^S14<*=&^fe) , ->*x 
^/US/^P's^yUS (^T<DB&mtt#£^t?) , x 
^/l/i/V^/Ui/^P^y^yUS (^T©SSxM1ti**^ 
tr) x iS«tt3x:i±»ii6x^«£r)yptf;U^^;U->^P'\^ 

(^ToHjfeStt^^^fe) x mmvsiis.fti&m 

ttcD^P^;Ux^;u->-j7p^\r^;l/S (^TOS^StS 

i**^t») x if- (mmvt5utftim&<o) ^ptr;u*> 

^p^s^;l/» (^T^fiSSJUSttfc^tr) x ifi^ttx 
tt»H6x»*x©yptT;UX^;U>:?;U5/^p/\^;t/S 

[0 10 7] *6l«:x RBtLTi?^ U*NHHR6~1 
8t7>7"J-;l/S<tLTf±x 

PtfSn*. Itfcx R3,tLTJf*Lt^^a6~1 8 
cD7 , ;l/+;U7'J-;U«tLTlix KU;U* (^TtDBfe 
Sttft^^tr) x *z/ij>\,m (^T£7>g^S1S{*^# 
t?) x If/l/7iZjH (±Tc7)fi^St4i*^t?) x 
SIStixXli^iiSxMttoy p 1 x/us (^T«DS^ 
Mtt#«:^fe-) x X^M^l/^iXyUS (^T<DB^ 
Stt<*«#?5) x h'J^f;l/7iz;H (^T©B^S 
tett^^t?) x E^ttXti»iigxmtttD^;U7i-;us 

Ptf;l/^^;U7ix;U» (±T£7)B^Mtttt^tr) , 
->*if;i/7irM (^T©Bm^14{t^#tj) x x^ 
;Ui?^^/U7xx;Ug (±TOg^S1S<**#Cr) x x 
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s (^T©a«siift^^t?) . mrnvsut-ftumtto 

^^/U7i~;l/S (£T©S&g&<*£#t>) . 

■>Jl/7iiiH (£T©g&gtt{*£#t>) » SffittX 
li»(8^«<D'7>'7 r ->;U7i^;U* (£T©B&S14i* 

[0 10 8] *6(C, R3tLT»$LL^^a7~1 

(£T©B8>S1£<*£^it;) s 9*9-iWs 
5W» (£T<DS&g14#£^tr) , 7x*^;i,g, y 
?;U7x#-^;l/* (^TttM&gtt'ftfc^t?) , V*=f- 

.ft£„ ..... . . 

[0 10 9] xmrnzfrfrzyt-zy + a?**- Mb 
^(bUTte. ±IB-fiSSC (2) T-S3-ft*fc<Z>©*T 

*;l/gTS£Jt^ kI§2~1 80DiS^ttXti$J-iS» 
«©7';l/^-;UST-fe««^ K^6~1 8(07 V - 

l\ 

[0 110] ±S— itSSC (2) T*a^n^7*x^*p 
=F)Uytxy*a^^-b, mf> ! ?)\,y*x7* 

*X7*Pf**-K HJ/X/l/^X^Pf 1 :*-;*. 
-K V-Vr'sby**.? MJ^Vx 
->;U:7 *X7*p K HJ KT^U^a-x^a- 

pf-^-K h'J b'J^-y^y^xyta^^.- 
K h l Jrh77V'Jl/7*X7tnft*-K h'J^ 

7*X7*P^^.-h, K'J'N^x-^U^^-X^* 

k hU*H';l/7tX7*Q^-K FiJ7iZ 
;U7*7.7*P^^-h. h'J-J'U^yl/^^X^^P 
*:*-*-k MJ*->U=;l/7*X7*Pf**-K 

^u^;us?7i-;i/7*X7*p^*-h» *->U— 

/U-^x-iU^X^a-P^sMt-k HJX (n-7 
p^1/7i-jW 7tX7tnm-K b'JX (-T 
y7Pt;l/7iz;W 7*7s7tnft*-K h'JX 

X (•fy7*f^7irjl/) 7t77*nf^*-K h 
'JX (s-7^1/7i-J|/) 7*7x7*Qf**-h, 
HJX (t-7f^7iZ;H 7t77*D^-h 



[0 111] *%B^tc£t^T^*tl*7*X7*P^ 

0. 0 5li%«±. <fcy*?3:L<ti0. lHS%Ji( 
±. *5tc$?$L<«0. 5Mt%W±?$5. 

6 • fiD*#S?SS14©g!jiifr L< (± 1 0 Jfg% 

«fc»J»SL<li8SS%WT. *5C»SL<(i 

[0 112] *^©^®56ffll3E!R3l±s i5SE©Igai3S 

7 *^7 * P^;**- Kb-&% : &iB-& UT^^feODT'fe 

t^7tP h <b^%fe<^<DaSl)P9J^5fe^i)a©tt 

muam^m^LTcmT^EmT^nt^T'^^ jwt> y 

-r-s, 

[oii3] *§mn)$mi&Aia!8,<&<oMBmL mm 

Stt**6lcaftM-r5fci6lCs U>Sl7r;k &&y 
*i£'J>£ < <h 1 may y >1b-£Vs*m-&? * c <h $? 

[0 114] Sft:6t)lC(tfilJ^.«. 'JVSlXrJl/tLT 
l±x hU7fMX7i-K hyO^l/**.?!— 
k h'J'N*->;!/*7.7x— K h'J^^iU*X7x 

-k hU^-^^yu*X7x— h'jyzMa7i 

- K h , J7 r v'iU*7.7x- HJ'»fv'^7 
x— k h U K5r->;l/*X7 x— k h 'J h 'J t^U* 
X7i-K h'JTh7T->/l/*X7i-K h'J^V 

ff->^*x7i- k h y^\*-y-x->;u*x7x- 

k Ky^-7*^5=->;l/*X7x-h, VVXVZt-siV 
*X7i-K MJ*H'^7i-h, (-'J7i2 
;I/*7s7i-K HJ7k7;l/*X7i-K h'J+v' 
Ur;l,*Z7i- ^Ui?;l/?7izMX7i- 
K +->l/-ib->*7izib*77i- K# ; ^t4y>^ 

: ey^>5 L ;i/7 7 ->'7 k*X7i-k iy / \*->/i/7v 

K J Ey*^^iU7'5>y K*77i-K i//";l/7 
-> y K*77i- =ES T-sjlTSsy K*77i- 
K ?/7>f->Jl'7->7 K*77i-h, f / Kf-> 
;t/7'->-y h'*77i- i/ h y 7 r ->/l/7 7 v'-y 
7i-K : E/fh7f->;l/7v'7 K*77i-K ^ 
y^>^7 r ->;U7 , ->-> h'*77i- hs i/^fy 
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^/tl/W^'y K*X!7x-K V-J+frTi/v K 

^S^UT 7 :^ K*X7i-K V^-J+foT^v K*X 
7i-K v^O^/bT'v'* K*X7i- K S/Vx;U 

K '>'-»t->;1/7*>7 K/t>77i- i? Kt^UT 7 
i/v K*Z7x— K ^h'JfWi/y K*77i- 

K ->r h7f^b7S/7 K/ta7x- h, yX>$r 
Z/jUTi/y K<ra7i-K -J^^-yjUT^y K* 
X?x- K K*X7i-hs v 

t^*f>/l/7^7K/ta7i-h, S^U-f/I/T'v";/ 

Ttt* tulB^S 'J >il^fil/0)^ ^l/T 7 = V. x^;U 
T^V. yntf/I/T'av. zr?)V75.>. K>*lU75. 

^f;l/75X 3>X*JW5> % SJTnfcT/UT'S 

5>\ h'J^7f;l/7 = X hU*^^U7 7 5>§OT 7 
= >t(D^;^{bU>^xx7 1 ;u < tLT^ h'Jx 
• ^pp7pfcf;l/*x:7x--K hUX-^PPx^ 
;l/*X"7x-K h»JX-^PP7irMxX7i- 
K * 'J U> • ex [s> (tranTJU* 

M ] *X7i- hf ; S'J >Sx7ri^ LT(t 5> 
^/kfcX^-f K ^>f;l/*X7 7<K SJ'S* 

^i//ta7?-f K y^;i/*X77<h, 5>**y 

77-f K v ?l 5>f^l/*X7 7^K Kfy/1/*X 
77"f K ^^1/^77^^, V7I-MX7 

>fK hU^>5 L ;l/*X7 7'>r h. h'J^>Jl//txX7 
7><K hy^:7y/U*x;7 7'< K hy**^/l/*X 
:7 7"<K hU/z;Wta77^K h'Jfi//l/*X7 

x:7/>>rk hu*u*r/u#*7 7-fK hu^xx^u 
[0115] cnsou>fb'&%i**^flD^aisia 

HWt«0. 0 1-5. Oil 
%, AWSKItO. 0 2 — 3. 0MS%££:£cfc5 

[0 1 1 6] **ffl(D»3Wi5*IBaftKfe^T. 

(1) ^xXiKfys/^Ux-^USx^-Xfc^l 

(2) 7 7 ;U*;U^U5/^i/x-7 1 ;USx^Mb^ 



(3) <fVzsy?)\,J:X7-)Umz.$*5/ib&lto 

(4) 7"JiU**5/5>ft:** 

(5) z;u*/i/**5/5>fb^ai 

(6) Mftx#*5/fbM 

(7) x^s/ftEiSi^Eyxxx;!/ 

(s) z^i/ftnn 

6^6 7 3:^PckyStftL^^S< i:t> 1 «®x;jMr-;/fls* 
»«E*r * C £: Lt\> 
[0117] (i) 7iz;i/^y$/i;;n-f;l^i# 
*5/fb**£LTtt* JlttttKtf:. 7izy^'Ji/^l/ 
x— T)\s5UtT)]/*)\/7 x 'J S/5/;Ux— ^;i/i)^J 
^T** c c tk^ 5 yj^jl^y x y v v/ux— 

^t^tfPtfStU *Tt>S!iSg*4~1 OflDT'/l/^l/g 

;Ux-^;k i -^^iz^ue/^i/i-r/k 
s e c - ^^iZjl/^US/yjl/i-f/k t e r t 

-■^^l/^xx^^ys/^/ux-^k ^;b7n 

Jl/^-'J -> v^l/X-xJk ^vil/7i^^'jyy;l/i 

/1/7izM'J ^v;l/x— T^k y xx;b^fy 
v^Ux-^/k fyjb7i^i/^ij5/^;H-f; U^tf 

[0118] (2) 7 7 ;u*;u^y5/>?;i/x-^;usx# 

— 5PJk V^T-sfr? y ->5/;Ux— 5^k K5rS>;u^y 

S/v^UX-T^k h y x^U^ 'J yyjl/X-x/W ^ h 
^ryil/^'JyyiH-r/k 2 -x^yl/^+^yl/^y 
S/^UX— ?Jk ^^l/^Ua-il/y^Uyyil/ 

x— y;k h 'J^fp-;i/7p/\°> h y^y >>v;ux- 

x/k ^>£xyxy h-/l/Th7^'Jyy;H-r 
;k 1, 6-^+^>v^~;bv^y>/v;Ux-^;k 

y/utrh-zkiey^y^^i/x-^/k *umi/> 
^fy p-yi^E/^ y 5/v/ux— x;k *y t 7 ;^ 

[0 119] (3) ^U5/9iUxX7/bBx^S^4b* 
fttLTtt, KttWtcteTIB— fiSSC (3) : 
[0 12 0] 

Mb 3] 

R 4 — C — O — C — C — C 

I \S (3) 

O O 

T) T^S*n^<b^KD3b^f 6*i^o 

[0 12 1] ±B* (3) R4^iai-1 SCO 
«<b*««^S-rtf. COj:-5e:K<b*^S<!:LTt±. 

1 8cD7 7 ;l/^;i/S/^P7 7 ;l/*/i/S. o^T 7 
y-^S. KiSa7-^i 8 07 7 ;U^;l/7 7 y-;us. 
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S7~i 8©7"J-;U7 , ;b4 i ;u»^fi ? WStiSc 

[0122] •?"U->v f ;Uxx7 1 ;l/Mx#+->{b-&%i©tt« 
T-*,. ffSU^©tLm J11ttt(CM4i;U& 
->-^l/-2, 2-^5 L ;U^->^/x-hv 
'O^x- K Ws'Jlb- t e r t -^^K^Vl 
-K ?',»->$?/k/ , ?yU-K ^'J->^/k*2*'JU 

[0 123] (4) T'JlW^^it&totLTlt. 

1. 2-X<K*->X^U>\ 7)b*)U- 
1 . 2 -x«K*->X? U>«ii^iJ3TT*t^<, 

[0 124] (5) y)^)V7t-^'^>it^tLT 
tt> RftWlcti. 1. 2 -xtf* 1. 2-x 

<K+->^>^>. 1. 2-X^*v"S*"»t>. 1. 2- 
X<K*->/\7£>. 1. 2-X^*>*-f^X 1, 2 

-x#*->y:)->. 1, 2-x^->x» 1.2- 

_.X<J?#.i/'?>7 r A>'v -1 . i-i#t->^x -1, 
2-I*^->hU7»X 1. 2-X,^+e/7 i h77 r » 
X 1. 2 -X#* •StxfcV. 1, 2-X#+-> 
^•y-x^V, 1, 2-X<K*5"\7^7 r A>» 1. 
1. 2-X^->^-^-S!7 r *>. 2-X<K+v , y^-7 r * 
X 1. 2-X#*W3+J->f?tfflJ^T-*£ t> 

[0 12 5] (6) Bg^x<K*-><b^<!:LTl±> T 
e-flSS (4) : 
[0 12 6] 

[{1:4] 




(4) 



T-a* n^<b^-%£Dct 5 ux x#^->s^^-r«K^ 

[0 12 7] mmtt#*->it£%Dt LT»*. 
liGixlf, 1. 2-x,lf+i/-><57Q^-y-> % i, 2- 
X^+->->^7P-^>^>, 3, 4-I#*5/->-5m'vfc 
->/k**;k-3, 4-3l#**/~/ j }w\*-V>13>\,#* 
->U-k t*X (3, 4-x#*->->-5'P'\*->;k*^ 
jM 7*>^-k x*y-2. 3-x#*->y;ki?;kj- 

V. IfX (3. 4-X<Jf*v/-6-^^;U->-?P^\+-> 

Jk**/U) T'v^-k 2- (7-^-*-<7tr->^p 
[4. 1. 0] "\7>-3- <;U) -XfcfP (1. 3- 

S. 3' - [7] **-9-fcf->*Q [4. 
1. 0] 'ST^V, 4— (T -.X^/kxtfrf^x?- 
/U) -1. 2-x#*->-2-*?;t/->-5'a'\*t>-;/. 
4-x.1f+->x^;U- 1 , 2-X^->-><7p^s+-9-> 

[0 12 8] (7) X^-XbBiBJSM^yxX^Ut L 



Tti. ftftfitlUHi, X^-XbS-tlTcM^Sl 2~2 0 

(om&3&tmm%i 1 ~8©7*;i/p-/i/xi±-7xy-/k 
T^k^/i/^xy-jutcxx^/l^^J^Tr**. Stic 
i<K*->7T7'J>i07f;K ^*->;k ^>>?;k 
->^p^\+v;k * h*->x^;k ^^k 7i3 

[0 12 9] (8) X^*->{b*H5s5ftt LTl±. 

[0 13 0] cn6«DX#*->fb^%©tfT-t.. <fe»J^ 

7jl-I[,?V ->>?;l/X-7 1 ;USx<K+->{b-&%. ^*'J -> 

x<K*--><bKB6M : Eyx7.7 1 ;U6W$ L<. ^'J-> 
^Uxx^il/Sxtf+S/fb^*^ UlSi^+i'ft^tt 

[0 13 1] Cin6(Dx^->{b^^*^©^«i 

mxD&ttmmm) TZrnsmm&o. i~s. osta 

%. iUJf^UliO. 2~2. 0Sta%£&*<fc5E: 
S<DX<K=£->{b£-%;£iE£-r £ c £ LL\ 

[0 13 2] ±IS'J><b^%lSl/x<K+->fb^%) 
£ 2 ffilX±#E L, T t> £ L> C <h li^iST'fcSo 

[0133] zziz*5%wiz3sif2>>$miat%imf$.mzzi 

«fcyiifl3©^«»^ljaSiJ, m^i'J- tert-7"f 
/Iz-p-^Uy-yk bX7i/-;l/Af(D7i/-;l/ 

N-v (2-^7^;!/) -p-7iZU>y75>fO 

mm^mtnizftmzftisn^ jsa^i-sjsjs^a* 

* (S-»££iB^fiDai©^Hagi» ?»fL<(i1 
0 Sa%WT, J: ( Jff$L<tt5 li%«T7*£5„ 
[0 13 4] *%B^©^S54«S^!ai©ffi«Sgtt!^(C|® 
Jg* ft£X>J!>\ 4 0 °CtCfe^*S)ittgi)^^ L < it 3 ~ 
5 00mm2/s, <fc U»* L< l±4~4 0 0mm2/ 
it»SL<tt5~3 0 0mm2/stt5i:i:tf 
T-*5o 1 0 0°Ct«:fc^5I6*!ig(±»$ L<lil 

~5 OmmVs. J:»J»SL<li1. 5~4 0mm2/ 
s. fit.»$L<ti2~3 0mm2/ s tTZ>Z.£&V 

[0135] *&vmxmmtemmD<»immi 
mitftizmmztuz^tf. fi?^u<iii. 0x1 oiio 

■cmHh, i'JfffKttl. OX1o12n. C mJW 
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±. Sfcff^lXttl. OX 1 013fl • cm&LttTZ 

^owm&ttmtit. j i s c 2101 r^a^ 
m] ^ssrr*. 

[0 13 6] *6(C, *^tD^S»S^t!S©*^ 

#£L<li20 0ppmlXT. IXlil 0 0 p 

pmJWTx m*>ttt£L<ltSOppmlXTt?Z>Z.t& 

[0 13 7] -ZZlzZrc. *^©^^>i$§fiE%)flD^ 

SHffitetffcKSs-ti&i^ y%%.mx.itmmzm^e>ti 

Tt^^'NtDJS^RSifrSfctt, $?$L<1*0. 1 
mgKOH/g«T. £»Jff£L<UO. 0 5mgKO 

fiflitii, J4S.-K 2 so 1 r 5 ^g D ° 0 at;^«4^ 
<f>8HBtQR£i£j L TJJS Lfcfil [mg KOH/ 

g] 

[0 13 8] * etcSfcs *fB^*attttl§J»b4>5E 

i&. &£L<U1 0 0ppm«T, £Vtf£L<(i50 
L Mill J I S K 2 2 7 2 TCtt&U&aMH 

fit [ppm] ^esrr*. 
[0 13 9] *feqS0!>%3MI»ea««Stx««3|[«(= 
ffl^s*i*^i(i» HFC^E /t-7jU*nx-?j|/ 
ae4>S7'.yJiex-=-j|/£?M& S?p<^;H-y;Mf© 

[0 14 0] HFC^JStLTit. KfRai-S. 
L<ti 1 ~2©/vr KP7;U*Q*-#Vi?^f5*i 
ftttfticfctenjitf. (hfc-3 

2) „ h'J7;l/*P^^> (HFC-23) . 
;U*PX^V (HFC-1 25) » 1. 1. 2, 2-x 
h77;btPI^> (HFC- 13 4), 1, 1. 1. 
2-rh77^*ni?V (HFC-134a) , 1. 
1. 1-h'J7/WQI$V (HFC-1 43a). 
1. 1 -v^M-PX-Si^ (HFC-1 5 2a) ^CDH 
FC V Xt±Ctl6©2aJX±©S^%I^6^tf6n^ 0 

6% 09*.tfHFC-3 2*34: HFC-23f5t; HF 
C-1 343*34; HFC-1 2 5*34; HFC-1 3 
4a/HFC-3 2=60~8 0II%/40~2 OS 
S%<Z>-§£% ; H F C - 3 2/H F C - 1 2 5 = 4 0 ~ 



7 0Hfi%/6 0-3 011%©!^ ; H F C- 1 2 
5/HFC-1 43a=40~60li%/60~40 
M%0>24*: HFC-1 34a/HFC-32/H 
FC-125 = 60 WW/o/ 3 0 1 0 sta%© 

S^ft; HFC-1 34a/HFC-32/HFC-1 
2 5 = 4 0~7 0at%/1 5-3 5lI%/5~4 0 
M%4>2£*: HFC-1 25/HFC-1 34a/ 
HFC-1 43a = 3 5~5 5gl%/1~1 5gfi% 
/4 0 ~ 6 0 M4%©il^%|§#$?£ LL^t LTPtf 
Sft5. HFC-1 34a/HFC 

-32 = 70/3 OSt»%©ii^%| ; H F C - 3 2/H 
FC-1 2 5 = 6 0/4 0S»%©il^%; HFC-3 
2/HFC-1 2 5 = 5 0/5 0SM%ODg^B (R4 
1 OA) ; HFC-32/HFC-1 2 5 = 45/55 
(R410B) IHFC-1 25/HF 
C-1 43a = 5 0/5 0Hfi%©g^-% (R 5 0 7 
C) : HFC-32/HFC-1 25/HFC-1 34 
a=3 0/1 0/6 0li%OS^ft; HFC-3 2/ 
-H-F€— 1-2-5/H F C- 1 3 4 a = 2 3-/2-5/5 2 
Sfi%©a-&% (R407C) ; HFC-32/HFC 
-1 2 5/HF C-1 3 4a=2 5/1 5/6 011% 
©2^11 (R407E) ; HFC-1 25/HFC-1 
34a /HFC-1 43 a = 4 4/4/5 2«fi%0Dg 
(R4 04A) SffPtfStl* 

tfsn*. cj:t% mt^m^mt. lt«. 2 5°c 1 

^1~5, $?$L<ti1 ~4<&7 7 ;l/a>. «>?Py»/U 

fflx.l£. x^U>. x£> x 7"DtUX ^p 

->^P7 r P/t>. -fV7*>. i/^PT - 

^^/u->^p^p/^>xi±'ne©2 iatxjio-a 
^is^tfsif ens. ctiso^T-ts yp/<>. 7$ 

[0141] *S^£0^aS54Sa«%tt. ii^. >S3g«8 

*JI1 0 0 SMSBKfcf LT»3Biafl5»* L < ti 1 ~ 5 
OOllSf, J:y»£ L<«2~4 0 0SfigPT*aB«o 

[0 14 2] *s^*aiEttUHM& > ^©^nfca 

tt. ft{*#JfCli;l/-.6X7 , P>v ^XT'PV. 
SBmfflxT'PX m )$W§m 

*i«o *sic. *»^flo^a>tbti. a«ibsc ins 
^ mfo&m&Giti<z>m&<DE.mmzi,mmoimT-& 
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5. 

[0 14 3] *«B®*3Nlift|gj^:£#aiCjg^3C 
[0 14 4] EIS^-hUTl*. 

[0 14 5] ; E-$SS(Da8l^->X7 i A**^T'£«Se 

x-u>-y;u^7"r h\ #yi— y;ux— y-ivtvs^ 

«ftf9H$tt®£ft9ifttf£i;(u<<. 

r?*-\>tLTi&. ^xe^-iagi 2 o°cj-x±©x^-^ 
aaLfcx7-^;u«a«^T5 i ti<o4i t »*L<s^sn 

*«> a£«gLfcx^-*;W8fcLTW:* -f'JiXx/K 
5 K*TJIfcx #y7*S KVS K«±Jltctt9Lfe<e><D 
(A l/E I) » #'JxXx;U=£THK» #y7*5 K-f 
5 K«±J|[cttBLfc«4> (A I /P E) SifflfStl 

[0 14 6] ftjmic3(E«r*«*wafc LTit «b?ls 

3. 3*>-JfXhP-AJ.XT, 2 51C©kSI7jX»E2 
5 0mmHgU:fcltSBeS^qSiRSfi^ 1. 0%« 

i^WhffjftKJB^ShS. JIttttfcttfli 
*.lf, a-^->BgfQ «*) g©iSaSXH-9. XH- 
10, XH-11, XH-6 0 09tf¥(f6tlS. 
[0 147] 

immwi «t» sii6eysrfitaeoij:«fcy*^orts 

[0 14 8] gjggj 1 ^8J5tUimm 1 ~ 7 



cfts*si~2u:5?riiyE-&u ussgh 

tmSAOtttt (4 0°C&tf1 0 01C(Cfel*«ltttflt £ 
®ffi) £§1~2K;5Vr. 

say : 4— >-»n^-trv-i , 2--stt)i#>m* 

1 s o-:?^y-/U;&tf2-x^/U^*-9V-/l/frS?§ 
StlfcXXx/l/ (I7tJH : 4 011%, I7r/1/ 

2 : 8Sfi%, xx^;b3 : 5 2Stft%) 

fcfc. S>41 (J:tett55'^Q'\*-b>5?ft;Udf>exX 
^;H~3»±. J-XT©iiyT'«S« 

[0 149] 

[ft 5] 

aCOOR* 
COOR** 

[0 15 0] IXfJH R* : i s o-ff-Mt* R 

** :-2 -x?/i^\*->^» 

iXf;l/2 R*: i so-7fJH. R**: i so- 

iXfJl/3 R* : 2-x^j|/>vfc5/;i/g s R**: 2- 
x^;u^=1r->;l/S. 

Hi: 1. 2-- r s9n'\*-*t>i?l3jU#>my iso 
-■7*S—lWBOf2 -x^U^+-y-y-;U^6?fenrc 
1X7/1 (IXt/M : 3 8RM%. IXrJl/5 : 1 2 
KS%» IXfJl/6 : 5 011%) 
S>A3 : 1. 2— >^p^\*+f>->*A;U#>M x iso 
JUSIF3. 5, 5-hU^y;lA^y-;l, 
6^S?i6tlfcXXx;U (X7.^>U5 : 1 811%, XX 
X7U7 : 5 6gfi%, xxx;U8 : 2 6BM%) 

&XX5 1 ;U4~8«u KTOI'JT-SS. 
[0 15 1] 
[ft 6] 

^^^COOR* 

^^^COOR** 
[0 15 2] XX^;U4 R*: i so-7"WA R 

**: 2-x*/i,/\*->/ug 

iXfibS R*: i so-7tJI/S, R**: iso- 
7*/l/g 

iXr/l/6 R*: 2 -x^/U's+S/jUS, R**: 2- 
x^;U^*->/US 

iXf;l/7 R*: iso-^IA R**:3. 5. 
5-hy^?;u^\*->;u» 

IXf/l/8 R* :3. 5. 5- h'J^iWs^lU 
S* R**:3, 5. 5- hyy^/l^s*S/;l/S. 
©544: i. 2-->^p^++r>->*7jyU^>^ (ft** 



(20) 



1#g§2 0 0 2-97 48 6 



) 



(a) ) v s^Dtruv^rya-ju (fb^a (b) 

i s o — /U Mba^Sl (c — I ) ) Slf 3 , 5, 

5-h'J^?;lx\*-tt/-;i/ «b^%i (c - i i) ) * 
t;HtT*1 0 0:1 5:3 5: 3 5 t&^cfc^Kia-g- 
U IXx/HtEfSfc«fcy&S*i/cXX5 l Jl/. 
[0 15 3] 5n/cBiS^ffi*;U^>^X7. 

^^uitSiEros; (A) ~ (E) T*s^tL5<t^^#w 

E (c-l. c-l) teflon (E) ©2^>©R2tfit 

g (c-i) fi£#£&©7 / /u*ji/«T*£*fe©* e (c 

-I. c-l I) IHtS® (E) <D20©R2©3-6— 

£ff (c-l) ^£X07;b^;UK?»Ufib&tf (c 
- I I) &»GHt«)7 T /l/*jl/S-?fe3«4>. E (c- I 

I. c-l I) IJtM (E) 02O©R2#i±U: ( c 
-II) ffi&&X0>7JI/*jU&-?SSt,<lX €*-tl?*i 
«T. 

[0 154] 

{fc^Ka (A) 

fc^fc (B)— 

fb^B (C) 



it-SWn (D) 



<b^3 (E (c-l, c-l) 
ittrWi (E (c-l . c-l i) 
itS® (E Cc — II. c — 1 1) 
S'tt5 :^>»xy*y h-;U<b n -'s^v&tflDx 



1 2 : E;l/% 

—7^-/1/% 

2 1 =E;l/% 
2t;U% 

) 1 1 

) 2 6€jl/% 
) 2 1 1 ;u%„ 



gftHWl : h l J73.-ll/Z7*X7*a ! f-**—h 

-gflpai3 : y"2 -x^ji/'^S'iUS^* y >^M£S« 
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